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meetings twice a month involving both the t he management and the 
employees, there is no educational component to update the workers on the 
hazards and proper handling of KBOCA. 

This case investigation brings up various points concer ni ng MBOCA hazards 
in the workplace. Based on the values from cases discussed earlier in the 
evaluat i on criteria section, we concluded t hat this worker experienced an 
extremel y high dose of MBOCA as judged by his urinary MBOCA levels. There 
were no acute effects noted but poss ible long- term effects need to be 
monitored. 

From the pharmacokinetics infor mat i on, the half- life of MBOCA appears to 
be relatively short (approximately 23 hours ) . Monitoring of the urine 
KBOCA concentrations in exposed workers may miss peak level s due to an 
acute e xposure unless the analyses of t he urinary MBOCA are perfor med in a 
timely fashion. 

Finally , further epidemiological studies are needed to fully address the 
issue of MBOCA carcinogenicity in humans . Currently, a prospective study 
of workers engaged in the production of MBOCA is being conducted by NIOSH 
investigators.(11) Based on t he evi dence currently available, NIOSH 
recommends that KBOCA be treated as a potent ial occupat ional carcinogen . Cl) 

Because of the excessive exposure to KBOCA and the suspect carcinogenicity 
of this compound, we advise that the exposed worker rece i ve continued 
medical surveillance for bladder cancer detection with annual urinalys is 
and urine cytology testing. It is also reconm1ended that the fol.lowi ng 
control measures be implemented: (1) Evaluate the current ventilation and 
isolation of MBOCA processes (mixing and transport), (2) Frequently wash 
the MBOCA operating areas, (3) Enforce the daily change i n protective 
workclothes with in- plant laundering or disposable garments, (4) Enforce 
the use of impermeable gloves and safety goggles, (5) Encourage showering 
at the end of the work snift, (6) Continue monthly urine MBOCA monitoring 
of all exposed workers, and (7) C9ntinue periodic safet y meetings with an 

emphasis on the educatian of the workers on the hazards of 
MBOCA and the proper operation of the mixing machines. 
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TABLE 1 

Urine MBOCA Levels among Exposed Workers prior to June 11, 1·985 Spill 

Parkway Products, Inc. 

Cincinnati, Ohio 

HETA 85-·407 

July 1983 t hrough Kay 1985 

Date of sample Number of workers U.ri:ne MBOCA (_2EM 
sampled Mean Std. De·v. Peak Value 

July 1'983 3 <10.0 <l'(L O 

August 1983 4 20.0 30.0 os·. o 

May 1984 3 <10.0 <l-0.0 

August 1984 3 16.7 2-0. 2 40.0 

October 1984 3 16.3 10.'6 2;6;0 

December 1984 3 35.0 15.7 51.0 

January 1985 3 5.3 '0.5 S.8 

February 1985 3 23.1 21.3 46.5 

April 1985 3 36.1 22.4 61.4 

Kay 1985 6 43.8 32.1 97 :9 

100 ppb ... Environmental Criteria (Cal-OSHA) 

10 ppb ... Limit of det~ction 

Note: ppb = parts of KBOCA per billion parts of urine volume. 
All results corrected to a specific gravity of 1. 024. 
Prior to October, 1984, the method of analysis was thin laye.r 
c'hromatography. Subsequen't results were obtained u·sing t:he :high 
pressure liquid chromatography technique . 



TABLE 2 

Serial Ur i nary KBOCA Levels for a Urethane Worker Following a MBOCA Spill 

Parkway Products, Inc. 

Cincinnati , Ohio 

HETA 85-407 

June 11-14 , 1985 

Time after Urine KBOCA Adjusted urine MBOCA** 
exposure* ~ :2:Qb) (ug/gm creat) 

(hours) HPLC- UH GCMS- UH HPLC-H .GCMS-H HPLC-UH GCKS-UH HPLC-H GCKS- H 

9 1707 1659 2746 3132 2169 2107 3488 3979 
18 1148 1096 1309 1395 1395 1331 1591 1694 
18 1734 1864 2170 1910 2237 2405 2799 . 2464 
23 691 794 1218 1792 585 673 1031 1517 
29 1345 1472 2321 2844 2301 2518 3972 4866 
33 498 585 1207 1180 1300 1527 3153 3082 
42 700 752 1495 1517 380 408 812 824 
54 385 376 695 724 1194 1163 2152 2244 
61 417 373 782 1018 267 238 500 651 
67 447 495 707 855 1843 2044 2917 . 3528 
67 281 273 601 512 170 165 363 309 
77 156 159 269 368 104 106 179 245 
99 109 125 172 254 78 90 123 182 

143 21 13 37 48 19 12 33 42 
149 33 33 56 42 17 17 28 21 
219 20 15 35 25 9 7 17 12 
358 nd nd nd nd nd nd nd nd 
404 nd nd nd nd nd nd nd nd 
412 nd nd 9 9 nd nd 5 5 
434 8 9 13 6 24 26 38 19 

100 ppb .. . Environmental Criteria (Cal-OSHA) 

5 ppb ... Limi t of detection 

* KBOCA accident = time 0. 

** Adjustment for potential dilutional effect. 

Note: ppb = parts of MBOCA per billion parts of urine volume. 
ug/gm = microgram of MBOCA per gram of creatinine. 

HPLC- UH = high performance liquid chromatography, unhydrolyzed sample. 
GCMS- UH = gas chromatography/mass spectr ometry , unhydrolyzed sample. 
HPLC-H = high performance liquid chromatography, hydr~lyzed sample. 
GCMS-H = aas chromatography/mass spectrometry. hydrolyzed sample. 
nd = non- etectable value . 
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TABl.E 3 

Logarithmic regression analysis of time following an acute exposure to 
MBOCA versus urinary MBOCA concentrations using different laboratory 
techniques.* 

Parkway Products , tnc. 

Cincinnati, Ohio 

HF.TA 85 .. 407 

y = b .. m( ln X) 

y x b m R 
Y-·intercept slope regression 

coefficient 

Urine MBOCA (ppb): 
HPLC-·UH method Time (hours) 31.22. 72 - 650.60 0.91 
HPLC- H method •• 4669.85 -949.81 0.91 
GCMS-·UH method .. 3209.48 - 666.43 0.90 
GCMS-·H method •• 5148.42 - 1043.86 0.89 

Urine MBOCA (ug/gm creatinine): 
HPLC-UH method Time (hours) 4030.28 - 812.lO 0. 74 
HPl.C- H met.hod .. 6144.13 - 1208.14 0.69 
GCKS--UH method .. 4145. 71 - 829.37 0. 71 
GCMS-· H method .. 6691.44 - 1307.96 0.66 

Note: ppb = parts of MBOCA per billion parts of urine volume. 
ug/gm = microgram of MBOCA per gram of creatinine. 

HPLC- UH = high performance liquid chromatography, unhydrolyzed sample. 
GCMS- UH -= gas chromatography/mass spectt·omett·y, unhydrolyzed sample. 
HPLC-H ; high performance liquid chromatography, hydrolyzed sample. 
GCMS-·H = gas chromatography/mass spectrometry, hydrolyzed sample. 
* For calculations, only the data points for <200 hour mark were used 
because the values beyond this mark were infrequent and approached the 
limit of detection (5 ppb). 
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